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ABSTRACT 



A rotary head helical scan tape record and/or repro- 
duce apparatus has an upper rotatable cylindrical drum 
tape guide section and a stationary lower cylindrical 
drum tape guide section that includes a narrow upper 
ridge which is displaced radially from the axis of the 
stationary cylindrical drum tape guide section in a di- 
rection towards the location where the rotary head ends 
the scan of the tape. Magnetic tape is transported in a 
helical path from the lower stationary drum guide sec- 
tion, over the radially displaced upper ridge to the 
upper rotatable drum guide section, which carries the 
record and/or reproduce heads that transfer signals to 
and from the tape, 

28 Qaims, 5 Drawing Sheets 
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FIG. 4A (PRIOR ART) 
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FIG. 5A (PRIOR ART) 




FIG. 6A (PRIOR ART) 
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wrap apparatus for the reason that the helical tape path 

ROTARY HEAD AND CYLINDRICAL DRUM TAPE about the cylindrical drum tape guide structure gener- 

GUIDE ASSEMBLY FOR TAPE RECORD AND ally confomis to the Greek symbol alpha when one 

REPRODUCE APPARATUS views the tape path about the cylindrical drum in a 

5 direction along the axis of the cylindrical drum. In 

REFERENCE TO PRIOR APPLICATION omega wrap apparatus, the tape is introduced to the 

This is a continuation-in-part application of Interna- helical path about the cylindrical drum tape guide struc- 

tional Application Ser. No. PCTAJS 92/05144, filed along a path extending towards the drum in a direc- 

Jun. 18, 1992 and of U.S. application Ser. No. tion generally radial to the cylindrical drum, passes 

07/717,138, filed on Jun, 18, 1991, now abandoned. around an entrance guide that directs the tape onto the 

surface of the drum, helicallv extends about the drum* 
BACKGROUND OF THE INVENTION ^^^^ ^ J^^^^ ^^^^ 

This invention relates generally to magnetic tape away from the drum in a direction generally radial 
record and/or reproduce apparatus and more particu- thereto. The tape path about the cylindrical drum tape 
larly to a structure providing an improved head-to-tape guide generally conforms to the shape of the Greek 
interface in helical scan rotary magnetic head and cylin- symbol omega when it is viewed in a direction extend- 
drical tape guide assemblies used, for example, in wide- ing along the axis of the cylindrical drum, 
band video and data tape record and/or reproduce In all of these helical scan magnetic tape record and- 
apparatus. n '^^^ reproduce apparatus, the tape is directed about the 

The rotary head segmented scan wideband tape re- ^0 cylindrical drum Upe guide along a helical path, with 
cord and/or reproduce apparatus is an exceedingly the tape exiting the path about the drum Upe guide at a 
complex assembly. In helical scan tape record and/or different position axially displaced along the drum sur- 
reproduce apparatus of this kind, information is re- face relative to its position of entry to the path. In some 
corded on and reproduced from a magnetic tape by one these apparatus, the tape follows a fuU-wrap heUcal 
or more magnetic heads rotated at a high velocity rela- 25 path about the cyHndrical drum tape guide of near 360" 
tive to the Upe, which is transported at a much lower , ^^^er of these apparatus, the Upe foUows a path of 
velocity along a hehca^ P^^^^f cyhndnca^ ^^^^ 3^- ^ ^^^^^ jg^. 

drum upe guide structure. The heads and cylmdncal ^^^^ "half-wrap". These heUcal scan magnetic tape 
drum upe gmde stnicture usually are an assembly com^ ^^^^^^ ^^/^^ ,1^^^^^^ ^^^^ provided a 

monlyrefeiTedtoasa scammigas^mbly.orsim^^^ 30 ^^^^^^ head-to-Upe 

scanner. The information is recorded on the Upe in*^, - j -, -,. 

discrete parallel tracks that diagonally extend along the necessary for recordmg and reproducmg wide- 

Upe at an angle, typically of a few degrees relative to ^ television video mformation. 

the length of the Upe. so that the length of a recorded parameter of the rotary head hehcal scan tape 

track greatly exceeds the upe width. 35 ^^^J^ ^^/^^ reproduce apparatus cnUcal to high 

Rotary head heUcal scan Upe record and/or repro- wideband signal transfers is the head-to-tape 

duce apparatus employ a variety of different Upe han- interface. This is particularly so m such apparatus for 
dling apparatus, rotary head handling apparatus and ^^^^^^^ ^^""^^s having narrow tracks of recorded 

Upe guide apparatus. Some use a single head to record information, either with narrow or no record-free space 
and/or reproduce information relative to the tracks on 40 guard bands between them, recorded and repro- 
the Upe, while others use a plurality of two or more relative hcad-to-tapc speeds, such as m 

heads to do so. Regardless of the number of heads, digital video Upe record and/or reproduce apparatus 
usually they are mounted to route in a circular path as constructed according to either of the well known D-1 
mformation is transferred in respect of the Upe. The ^\ formats. The head-to-Upe interface is deter- 
cylindrical drum Upe guide structure is commonly 45 niined to a considerable extent by the point of contact 
formed of two axially displaced cylindrical drum sec- between the head and the Upe, which must be of an 
tions. In a widely used helical scan rotary magnetic optimum configuration for optimum signal transfers, 
head and cylindrical Upe guide assembly, the upper Optimum head-to-Upc interface is achieved by esUb- 
drum is mounted for roUtion and the lower drum is lishing a perfectly uniform and symmetric head tip pen- 
mounted stationary, with the record and/or reproduce 50 etration relative to the Upe surface over the entire scan 
heads mounted to the upper roUUble drum to be ro- of the Upe by the head, while the Upe is guided accu- 
Uted thereby. Other helical scan rotary magnetic head rately and sUbly about the cylindric^ drum Upe guide 
and cylindrical Upc guide assemblies have sUtionary structure. More particularly, the tip of the head where 
upper and lower drum sections, with the rotary heads signal transfers occur must engage the tape in a manner 
mounted to a separate roUUblc structure, such as a disk 55 which maintains a consistent degree of tip penetration 
or third drum section, for roUtion between the sUtion- relative to the upe along the entire scan of Upe to 
ary upper and lower drum sections. optimize the quality of the signal transfer. Unfortu- 

In hehcal scan Upe record and/or reproduce appara- nately, the dynamics of guiding flexible upe about a 
tus, two recognized alternatives of guiding the Upe cylindrical Upe guide and routing a head in conUct 
helically about the cylindrical drum Upe guide struc- 60 with the guided flexible Upe have prevented achieving 
ture are commonly used, which are generally referred perfectly uniform and symmetric head tip penetration 
to as the "alpha" and the "omega" wrap apparatus. In along the entire scan of the Upe. 
the alpha wrap apparatus, the Upe is introduced to the As is known, in rotary head helical scan Upe record 
helical path about a cylindrical drum Upe guide struc- and/or reproduce apparatus the head tip engages the 
. ture for scanning by a rotary head from one direction 65 Upe such that a slight lift or *tent" is created in the Upe 
relative to the drum guide and is wrapped completely at the point of conUct with the head tip that displaces 
around the drum so that it exists m the opposite direc- the Upe from the surface of the cylindrical drum Upe 
tion relative to the drum guide. It is referred to as alpha guide structure. It b desirable to support the Upe at die 
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head tip so that the profile of the tent remains uniform 
and symmetrical at the head tip throughoat the scan of 
the tape by the head and so that the head tip engages the 
tent of the tape throughout the scan of the tape by the 
head. Too much lift or "tenting/* such that the apex of 5 
the tape tent remains away from the portion of the tip of 
the head where signal transfers occur, results in a loss of 
signal output to or from the head, and a concomitant 
drop in the output signal-to-noise ratio (S/N). Changes 
in the configuration of the tent at the head tip also leads 10 
to a loss in signal output and drop in output signal-to- 
noise ratio. 

Typically, rotary head helical scan tape record and- 
/or reproduce apparatus arc arranged to generate an air 
film or bearing between the surface of the cylindrical 15 
drum tape guide structure and the tape, which supports 
the tape off the surface of the tape guide to facilitate the 
control of the transport of the tape about the tape guide. 
In the more common rotary head helical scan tape re- 
cord and/or reproduce apparatus, the air film is created 20 
by an arrangement of upper rotating and lower station- 
ary cylmdrical drum tape guide sections. The upper 
rotating drum section generates an air flow which is 
drawn between the surfaces of the two drum sections 
and the tape transported thereabout to form the air film 25 
that supports the tape over the surface of the tape guide 
structure. If the thickness of the air film is uniform 
across the width of the tape and over the length of tape 
supported over the surface of the tape guide, a uniform 
space is maintained between the tape and the surface of 30 
the tape guide. With such an air film, the tape tent pro- 
file will be uniform and symmetrical at the head tip 
throughout the head scan with the head tip engaging 
the tent in the desired manner. 

In practice, however, an air film of perfectly uniform 35 
thickness is not maintained throughout the head scan. 
Commonly, the air film between the cylindrical drum 
tape guide structure and the tape in the region near the 
location where the head enters or begins the scan of the 
tape is thicker than it is in the region near the location 40 
where the head exits or ends the scan of the tape. This 
non-uniformity of air film thickness is caused princi- 
pally by the loss of air from the air film established 
between the tape and surface of the cylindrical drum 
tape guide structure. Several other factors can lead to a 45 
non-uniform air film thickness, such as variations in tape 
tension, variations in pressure at the gap between the 
axially displaced sections of the cylindrical drum tape 
guide structure and at the windows provided in the tape 
guide structure for the magnetic heads, and variation in 50 
the distance from the head to the tape edge over the 
scan of the tape by the head. 

Such variations singly or in combination contribute 
to changes in the degree of tip penetration relative to 
the tape as the head scans the tape, which results in an 55 
undesirable non-uniform tape tent profile. The compos- 
ite tape tent profile obtained over the scan of the tape 
has a relatively thick air film and consequent low head 
tip penetration in the region near the location where the 
head enters the scan of the tape and a relatively thin air 60 
film and consequently greater head tip penetration in 
the region near the location where the head exits the 
scan of the tape. This variation in the thickness of the air 
film and concomitant variation in head tip penetration 
results in changes in the contour of the tape tent profile 65 
at the head-to-tape interface, which contribute signifi- 
cantly to losses in signal output and degradation of 
sign^-to-noise ratio. 



4 

While a high degree of head tip penetration consis- 
tency has been less important in helical scan tape record 
and/or reproduce apparatus designed for analog sig- 
nals, the newer helical scan tape record and/or repro- 
duce apparatus designed for digital signals require 
higher data transfer rates and relative head-to-tape 
speeds to record more data per unit area of tape, and use 
thinner tapes for storage of more data on a reel of tape. 
With relatively thick tapes, moderate tape speed and 
slow head rotation speeds found in properly designed 
record and/or reproduce apparatus for analog signals, 
there is no detrimental deterioration in signal output 
and degradation of signal-to-noise ratio due to the pres- 
ence of the typical variation in the thickness of the air 
film and resultant variation in head tip penetration that 
alters the contour of the tape tent profile at the head-to- 
tape interface. Moreover, after a "wear-in" period for 
the head and tape, it is found that the signal output for 
such record and/or reproduce apparatus actually im- 
prove for the "used" tape. There is, however, no corre- 
sponding resultant improvement experienced with the 
thinner tapes and the newer, faster record and/or repro- 
duce apparatus designed for digital signals, such as digi- 
tal video tape recorders constructed according to either 
of the well known D-1 or D-2 formats. While "wear-in" 
still occurs in these newer, faster record and/or repro- 
duce apparatus, the resultant change in tip penetration 
relative to the position of the head in the scan of the 
tape can produce over time a tapered decreasing signal 
output level along a scan of the tape from a maximum 
signal level at the head scan position near the location 
where the head enters the scan of the tape to a minimum 
at the head scan position near the location where the 
head exits the. scan of the tape. 

To achieve a more uniform and symmetric head tip 
penetration relative to the tape surface over the entire 
scan of the tape by the head, while the tape is guided 
accurately and with stability about the cylindrical drum 
tape guide structure, some rotary head helical scan tape 
record and/or reproduce apparatus have employed a 
magnetic head and cylindrical tape guide assembly hav- 
ing non-coaxial stationary and rotatable cylindrical 
drum tape guide sections, with the axis of the stationary 
section displaced a small amount relative to the axis of 
rotation of the rotatable section in a direction towards 
the location where the head exits the scan of the tape. 
For the precise tape guidance required in aforedes- 
cribed record and/or reproduce apparatus for digital 
signals, however, it has not been possible to displace the 
stationary guide section a sufficient amount to remove 
all undesirable tapered decreasing signal output level 
without losing stabihty of tape guidance about the cy- 
lindrical drum tape guide structure. When the displace- 
ment of the stationary guide section becomes too large, 
the radial distance to the tape extending about the sta- 
tionary guide section becomes larger than the radial 
distance to the tape extending about the rotatable sec- 
tion over a substantial length of the scan of the tape by 
the head. This creates forces that act on the tape as it is 
transported about the cylindrical drum tape guide struc- 
ture, which drive the tape axially along the tape guide 
away from the tape edge guiding elements commonly 
provided on the stationary cylindrical drum tape guide 
section. 

There exists, therefore, a significant need for a helical 
scan rotary magnetic head and cylindrical tape guide 
assembly which establishes a more uniform and sym- 
metric head tip penetration relative to the tape surface 



11/01/2004, EAST Version: 1.4.1 



5,448,439 

5 6 

over the entire scan of the tape by the head without ing drawings, which illustrate, by way of example, the 

risking the loss of stability and accuracy of tape guid- principles of the invention. 

ance about the cylindrical tape guide. TJe pres«^^^ DESCRIFTION OF THE DRAWINGS 

vention fulfills these needs and provides further related 

advantages. 5 FIG, 1 is a front perspective view of a preferred 

embodiment of the helical scan rotary magnetic head 

SUMMARY OF THE INVENTION cylindrical tape guide assembly of the present in- 

In accordance with the present invention, a helical vention; 

scan rotary magnetic head and cylindrical tape guide FIG. 2 is a schematic view of the portion of the tape 

assembly of a kind having a magnetic head mounted for 10 helically wrapped about assembly of FIG. 1; 

rotation juxtaposed a stationary cylindrical drum tape FIG. 3 is a top plan view of a prior art helical scan 

guide is provided having a structure for improving the rotary magnetic head and cylindrical tape guide assem- 

head-to-tape interface. The stationary cylindrical drum bly, illustrating the typical separation beitween the tape 

tape guide is constructed to have at least two non-coax- 12' and the surface 25' of the assembly 10' m an exagger- 

ial cylindrical segments, each defining a cylindrical 15 ated depiction for sake clarity; 

surface about a central axis. The segment closest to the FIG. 4-A is a vertical section of the prior art assembly 
juxtaposed rotary magnetic head has its axis displaced of FIG. 3 taken at a location near the point 26' where 
radially relative to the axis of the other segment (or the head enters the scan of the tape 12' helically trans- 
segments) a small amount, which in preferred embodi- ported about the assembly 10'; 
ments is generally towards the location where the ro- 20 FIG. 4B is an expanded view of the head and tape of 
tary head exits or ends the scan of the tape, and extends FIG. 4A at the location circumscribed by the line 
along its axis for a length which is smaller than the 4B— 4B; 

lengSi of the other non-coaxial cylindrical segment (or FIG, 5 A is a vertical section of the prior art assembly 

segments) of the stationary tape guide section. Hence, of FIG. 3 taken at a location near the midpoint 21' of the 

the radially displaced or offset segment has its cylindri- 25 head's scan of the tape 12' helically transported about 

cal surface displaced radially outward from the axis of the assembly 10'; 

rotation of the head a distance that is greater at one FIG. 5B is an expanded view of the head and tape of 

location about the scan of the tape by the rotary head FIG. 5A at the location circumscribed by the line 

than elsewhere about the locus of rotation of the head. SB— 5B; 

As previously described, the air film established be- 30 FIG, 6A is a vertical section of the prior art assembly 
tween the cylindrical drum tape guide structure and the of FIG. 3A taken at a location near the point 28' where 
tape helically transported about the guide is normally the head exits the scan of the tape 12' helically trans- 
thicker in the region where the head enters or begins the ported about the assembly 10'; 

scan of the tape and gradually decreases to its thinnest FIG. 6B is an expanded view of the head and tape of 
dimension in the region where the head exits the scan of 35 FIG. 6A at the location circumscribed by the line 

the tape. The drum segment acts locally near the tip of 6B— 6B; 

the rotary head as the head scans the tape to aid in FIG. 7 is a top plan view of an embodiment of the 

supporting the tape where of the air fihn thickness de- helical scan rotary magnetic head and cylindrical tape 

creases at a greater elevation above the cylindrical guide assembly of the present invention; 
drum tape guide than the air film would do alone. In 40 FIG. 8 is a vertical section taken generally on the line 

accordance with the present invention, however, the 8—8 of FIG. 7; 

amount and direction of the radial displacement or off- FIG. 9 is a vertical section taken generally on the line 

set of the axes of the smaller drum segments and the 9—9 of FIG. 7; and 

relative axial lengths of the smaller drum segments are FIG. 10 is a top plan view of another embodiment of 
selected to maintain, at least locally near the tip of the 45 the heUcal scan rotary magnetic head and cylindrical 

rotary head, an average depth of head penetration rela- tape guide assembly of the present invention, 

tive to the tape that is generally uniform at least where DETAILED DESCRIPTION 
the head enters and exits the scan of the tape and at the 

midpoint of the head's scan of the tape. Moreover, these In the following description of embodiments of the 
parameters are selected to maintain the desired down- 50 present invention, like elements will be designated by 

ward force on the tape as it is transported about the like reference numerals, and the description of similar 

cylindrical drum tape guide structure to bias the tape elements may not be repeated with reference to subse- 

against the tape edge guide elements typically provided quent drawing figures related to the various embodi- 

on the cylindrical drum tape guide. ments of the invention. 

In one preferred embodiment, the stationary cylindri- 55 Broadly stated, the present invention is directed to a 

cal tape guide section is also displaced radially or offset rotary magnetic head and cylindrical tape guide assem- 

relative to the axis of head rotation in a direction to bly for helical scan magnetic tape record and/or repro- 

counteract any unwanted tape guiding instability mtro- duce apparatus for transferring information signals with 

duced by the radial displacement or offset of the cylin- respect to a magnetic tape record medium, which in-^ 
drical drum segment juxtaposed the rotary magnetic 60 t;;1jides a cylindrical drum tape guide structure that in- 

head. This offset further enhances the guiding of the eludes a stationary cylindrical tape ^de section of 

tape about the cylindrical drum tape guide structure by design that estatnisnes a head-to-tap e mtertace tnai pro-^ 

contributing to the maintenance of the downward force vi d^ througtiout tne scan ot the tape by the head 

on the tape that biases it against the tape edge guide more unuonn up peneiranon ol the rotary magnetic^ 
elements, 65 head with respect to the magnetic tape guided over the 

Other features and advantages of the present inven- surface of the cylindrical drum tape guide structure in 

tion will become apparent from the following detailed the proximity of the rotary magnetic head. The rotary 

description, taken in conjunction with the accompany- magnetic head and cylindrical tape guide assembly can 
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take various forms, which determine the particular de- 
sign of the stationary cylindrical tape guide section 
needed to establish the more uniform relative heads tip 
penetration that provides the desired head-to-tape inter- 
face As well be appreciated from the foregoing and the 
following detailed description of preferred embodi- 
ments of the present invention, the apparatus of the 
present invention can be implemented in record and/or 
reproduce arrangements employing either alpha or 
omega wrap tape guiding configurations and utilizing 
either full-wrap or half-wrap arrangements. Further- 
more, the apparatus of the present invention is adapt- 
able to any helical scan rotary magnetic head and cylin- 
drical tape guide assembly having a stationary cylindri- 
cal drum tape guide located proximate the rotary mag- 
netic head, such as those previously described herein, 
whether the rotary magnetic head is supported by rotat- 
able cylindrical drum tape guide or independent of the 
cylindrical drum tape guide structure. Moreover, it 



10 



15 



drum tape guide 15, The heads 22 record and/or repro- 
duce information signals relative to discrete parallel 
tracks 24 that diagonally extend along the tape at an 
angle, a, (FIG. 2) relative to the longitudinal direction 
of the tape. For a given hehcal scan magnetic tape re- 
cord and reproduce apparatus construction, the angular 
orientation of the recorded tracks is a function of the 
velocity of transport of the tape about the cylindrical 
drum tape guide, the speed of rotation of the rotary 
head and the direction of tape transport about the drum 
guide relative to the direction of rotation of the rotary 
head, as well as the angle relative to the plane of rota- 
tion of the rotary. head where the tape enters the helical 
path about the cylindrical drum tape guide. The angle at 
which the tape 12 enters the helical path, the direction 
11 of tape transport about the cylindrical drum tape 
guide structure 15, the direction 13 of head rotation and 
the relative head-to-tape speed determine the length of 
the tape 12 occupied by each recorded track and the 



should also be understood that the apparatus of the 20 spacing or pitch between adjacent tracks. 



present invention is adaptable to helical scan ma gnetic 
"tape record and/or reproduce arrangements having one 
or more rotary heads, and in which the rotary heads are 
rotatabie in eitne r rotational Qirection, tne tape is Ji^tr o- 
duced into tne neiicai path ab^Ut th^ rotating heads' 25 
either above or below the exit i^oint and the tape is 
transported about the helical oath in either direct^^ 
The relationships of head rotation, tape transport direc- 
tion and manner of tape guiding relative to the helical 



In most hehcal scan magnetic tape record and repro- 
duce apparatus, including the preferred embodiments 
described herein, the rotary head 99 is carried by the 
cylindrical drum tape guide structure 15, which in turn 
is formed by two axially displaced cylindrical sections 
14 and 16, one of which (usually the upper most section 
14) rotates while the other section 16 remains station- 
ary. Typically, the heads are secured to the upper rotat- 
abie cylindrical drum tape guide section 14 to project 



path represents a variety of different configurational 3 0 through scanner windows 20 provided in the rotatabie 



rftlatinnshios of which only one will be spec ifically 

In general, and with reference to FIG. 1, a rotary 
magnetic head and cylindrical tape guide assembly 10 
for transferring information signals with respect to a 35 
magnetic tape record medium 12 in accordance with the 
present invention includes a rotary magnetic head 22 
disposed for magnetic coupling with the tape record 
medium 12 transported in a hehcal path about a cylin- 
drical drum tape guide structure 15, as information 40 
signals are transferred between the head and the tape. 
The preferred embodiments described herein are in the 
form of omega half-wrap tape guiding configurations, 
such as employed in rotary head helical scan tape re- 
cord and/or reproduce apparatus constructed accord- 45 
ing to the well known D-2 format In normal record 
and/or reproduce operations of such configurations, the 
tape 12 is introduced to the helical path about the cylin- 
drical drum tape guide structure 15 along a path extend- 
ing towards the drum guide 15 in a forward direction of 50 
tape transport indicated by arrow 11 that is generally 
radial to the cylindrical drum tape guide, is directed 
therefrom onto the cylindrical surface 25j, 25i>, 25c 
defined by the drum guide 15 by an entrance guide 34, 
is guided usually by a tape edge guide 17 hehcally about 55 
the drum guide 15, and is directed away from the drum 
guide 15 by an exit guide 36 in a direction generally 
radial thereto. The entrance and exit guides 34 and 36 
together with the tape edge guide 17 form the tape 
guide members that define the helical path about the 60 
cylindrical drum tape guide structure 15. In the de- 
scribed embodiments, the tape enters the helical path 
about the cylindrical drum tape guide surface 25a, 25^, 
25c at a location axially displaced along the drum sur- 
face below the location where the tape exits the helical 65 
path, and the rotary heads 22 route in a direction indi- 
cated by arrow 13 opposite the normal forward direc- 
tion 11 of transport of the tape 12 about the cylindrical 



drum section to permit the rotary heads to engage the 
tape as it is helically transported about the helical scan 
rotary magnetic head and cylindrical tape guide assem- 
bly 10. In rotary head helical scan tape record and/or 
reproduce apparatus employing such tape guide assem- 
blies, the heads scan from the bottom of tape 12 toward 
the top, i.e., the scan begins where the tape 12 exits the 
helical path about the cylindrical tape guide assembly 
10 over the upper drum 14 and ends where the tape 12 
enters the helical path about the cylindrical drum tape 
guide assembly over the lower stationary drum 16. The 
resulting track 24 that a head 22 scans along the tape 12 
is shown in a dashed line in FIGS. 1 and 2, starting at 
the head entry point 26 (the intersection of the scanned 
track 24 with the tape exit tangent line 30) and extend- 
ing to the head exit point 28 (the intersection of scanned 
track 24 with the tape entry tangent line 32). The tape 
12 is guided onto and off of the cylindrical drum tape 
guide assembly 10 by means of an entry guidepin 34 and 
an exit guidepm 36, both mounted to a stationary sup- 
port plate (not shown) that also supports the scanner 10, 
The plane from which the tape enters the helical path 
about the drum assembly 10 is identified by numeral 38, 
while the plane onto which the tape leaves or exits the 
helical path is identified by numeral 40. 

As the tape 12 moves along the helical path about the 
cylindrical drum tape guide assembly 10, the upper 
drum tape guide section 14 rotates counter to the move- 
ment of tape 12 so that the heads 22 carried by the 
rotating drum 14 scan the tape to record and/or repro- 
duce information in respect of tracks along the tape. As 
described hereinbefore, the relative movement of tape 
12 and heads 22 carried by the upper drum section 14 
serves to generate a hydrodynamic air film between the 
tape 12 and the cylindrical surfaces 25a, 256 and 25c 
defined by the cylindrical drum tape guide sections 14 
and 16 forming the cylindrical drum tape guide struc- 
ture 15. The hydrodynamic air film supports the cape 12 
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spaced from and over the cylindrical surface defined by ture of the tape 12' relative to the head tip 23' results, 
the cylindrical drum tape guide assembly 10. The restfit of this excessive relative curvature is seen in 

An exemplary prior art cylindrical drum tape guide FIG. 6B. which is an enlarged view of head tip 23' and 
assembly 10' of this type is illustrated in FIGS. 3-6, but tape 12' shown in FIG. 6A. At this point in the tape path 
without the offset drum segments 18 and 19 forming the 5 about the rotary magnetic head and cylindrical tape 
drum section 16. As previously described, prior art guide assembly 10', the lateral curvature of tape 12' 
cylindrical drum tape guide assemblies of this type ere- increases to the point where a physical gap is created 
ate air films of non-uniform and unsymmetrical thick- between tip 23' and tape 12' at the very center of the 
ness between the tape 12' and the cylindrical surface 25' width of the head 2'. The loss of contact that results 
of the drum guide assembly 10*, with the thickest air 10 from this gap causes a corresponding drop of output 
film at the head entry point 26'. The thinnest air film signal level and signal-to-noise ratio, 
occurs at the head exit point 28'. In the prior art helical scan rotary magnetic head and 

A better appreciation of the improvement resulting cylindrical tape guide assembly 10' illustrated in FIGS, 
from the apparatus of this invention is obtained through 3-6, it is seen that the two cylindrical drum tape guide 
a better understanding of the head-to-tape interface 15 sections 14' and 16' are coaxially aligned, with the upper 
problem caused by the varying thickness of the air film rotatable drum section 14' having a larger radius than 
estabUshed between the tape 12' and cylindrical drum the lower stationary cylindrical drum section 16'. This 
tape guide sections 14' and 16'. FIGS. 4A/4B, 5A/5B construction of the two cylindrical drum sections cre- 
and 6A/6B depict the poor head tip penetration charac- ates the desired downward forces that act on the tape 
teristic of the head-to-tape interface provided by the 20 12' as it is transported about assembly 10' to bias the 
prior art cylindrical drum tape guide assembly of FIG. tape 12' against die tape edge guide band 17' cxtendmg 
3 from the start of the scan of the tape 12' by a head 22' helically about the perimeter of the lower stationary 
(FIGS. 4A/4B) to the end of the tape scan by the head cylindrical drum section 16', whereby the tape 12' is 
(FIGS. 6A/6B). In the embodiment illustrated in FIGS. transported about the assembly 10' with the required 
3-6, the magnetic head 22' has a non-magnetic gap at its 25 precise gmdance. As previously described, some rotary 
tip 23' that effects the recording and/or reproducing of head helical scan tape record and/or reproduce appara- 
information relative to the tape 12'. The non-magnetic tus have employed a magnetic head and cylindrical tape 
gap is defined by opposing, spaced apart faces of a pair guide assembly having non-coaxial stationary and rotat- 
of pole members, which in FIGS. 4-6 are aligned with able cylindrical drum tape guide sections, with the axis 
the pole faces lying in planes parallel to the plane of 30 of the stationary section displaced a small amount rela- 
FIGS. 4-6 and spaced apart in the direction of view of tive to the axis of the rotatable section in the radial 
the figures. Hence, the width of the non-magnetic gap direction towards the location where the head exits the 
at the tip 23' of the head 22', which defmes the width of scan of the tape, in an attempt to reduce the drop in the 
the active transducing region 23a ' of the head 22' signal output level to an acceptable level, without losing 
(FIGS, 4B, SB and 6B) and the width of the tracks of 35 subility of tape guidance about the cylindrical drum 
information along the tape 12' lies in the plane of the tape guide. However, as previously discussed, in rotary 
tape and extends vertically in FIGS. 4-6. head helical scan tape record and/or reproduce appara- 

Referring to FIG. 4A, at the start of the scan of the tus for digital signals it has not been possible to displace 
tape 12' by a head 22', tip 23' of head 22' creates a slight the stationary guide section a sufficient amount to re- 
lift or tent in tape 12' at the point where tape 12' passes 40 move all mdesirable loss in output signal level without 
over head tip 23'. FIG. 4B is an enlarged view of the introducing some degree of undesirable instability in the 
region of head tip 23' and tape 12' shown in FIG. 4A guidance of the tape about the cylindrical drum tape 
showing tape 12' lying against the active transducing guide assembly. 

region 23fl' of head 22'. At the start of the scan, shown The improvement in the scanner structure to amelio- 
by FIG. 4B, tape 12' has little contour, because the 45 rate this degradation of head-to-tape interface is de- 
thickness of the air film established between the tape 12' picted in FIGS. 7-10. FIGS. 8 and 9 depict the configu- 
and the surface of the scanner 10' provides the support ration assumed by the tape 12 over an upper rotatable 
of the tape, and the head creates only a slight lift to the drum section 14 and stationary lower drum section 16, 
tape. Consequently, most of the active transducing re- which includes two non-coaxial segments 18 and 19, as 
gion 23a*) of the head 22' is contacted by the tape 12'. 50 the tape 12 is transported about the rotary magnetic 
Refer to FIG. 5A, which illustrates the head-to-tape head and cylindrical tape guide assembly 10. FIG. 8 
interface at the approxunate midpoint 21' ofthe scan of illustrates the tape configuration near the location 
the tape 12' by the head 22', At this point in the scan of where the head 22 begins the scan of the tape 12, i.e., 
the tape 12', the thickness of the air film between tape close to the point otherwise referred to as the head 
12' and drums 14' and 16' has been reduced by the van- 55 entry point 26 located at the tape exit tangent line 30 
ous previously described effects that cause a loss of air (FIG. 1). FIG. 9 illustrates the tape configuration near 
from the air film established between the tape 12' and the end of scan of the tape 12 by head 22, i.e., close to 
the cylindrical drum tape guide assembly 10'. This re- head exit point 28 located at the exit tangent hne 32 
suits in the contour of the tent of the tape 12' closely (FIG. 1). At the location where the head 22 begins the 
conforming to the contour of the tip 23' of the head 22'. 60 scan of the tape 12, most of the tape overlaps the upper 
This is the preferred head-to-tape interface that is seen rotating drum section 14 while a small portion of the 
in FIG, SB, which is an enlarged view of head tip 23' tape overlaps the upper segment 18 of the lower station- 
and tape 12' shown in FIG. 5A. As the thickness of this ary drum section 16 at the edge of stationary lower 
air film is reduced further, lateral curvature of tape 12' drum section proximate the rotary head 22. Although 
relative to the head tip 23' occurs. And, at or near the 65 both portions of the tape that are over the drum sections 
end ofthe scan, shown by FIG. 6A, a large reduction in 14 and 16 are separated by an air film, the portion of 
the thickness of the air film between tape 12' and the tape 12 over upper rotatable drum section 14 is dis- 
drums 14' and 16' occurs, and excessive lateral curva- placed a greater distance from the cyhndrical surface 
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25a defined by the drum section 14 about its central axis it is at the end of the scan of the tape 12, as shown in 
of rotation at ''A" as a result of the thicker air film FIGS. 8 and 9. 

developed in this region. As the head 22 commences its The relationship of the axes and relative dimensions 
scan of the tape 12, tip 23 of head 22 that projects of upper rotatable drum section 14, the lower segment 
through the drum window 20 beyond the cylindrical 5 19 of the lower stationary drum section 16, and the 
surface 2Sa of the drum section 14 creates a slight lift or upper segment 18 of the lower stationary drum section 
tent in tape 12 at the interface between the tape 12 and le best illustrated in FIG. 7. Point "A" identifies the 
the head tip 23. This Uft or tent results in an average centcrline or central axis of the cylindrical surfaces 25a 
radial penetration "Rsiavef of head tip 23 into tape 12 of and 25c defined by the coaxial rotatable upper drum 

10 section 14 and the lower segment 19 of the lower sta- 
tionary drum 16, while point **B'* is the centerline or 
_ + Rs2 central axis of the cylindrical surface 25b defined by the 

~ 2 offset upper segment 18 of the lower drum section 16, 

For stability and accuracy of guidance of the tape about 
R5i=the relative penetration of the head tip 23 into 15 ^j^g cylindrical tape guide assembly 10, the diameter of 
the tape 12 on the upper drum section 14 side of ^he upper rotatable drum section 14 is greater than the 
head 22 at the beginning of the scan of the tape 12, diameter of lower segment 19 of the lower stationary 

. . drum section 16. For purposes of defining the angular 

R52=the relative penetration of the head Up 23 mto relationships, the head scan entry point 26 at the tape 
the tape 12 on the lower dium section 16 side of 20 ^^-^ tangent line 30 is chosen as zero degrees. Relative 
head 22 at the beginning of the scan of the tape 12. 26, the head scan exit point 28 at the 

The slight depression or notch on the upper drum sec- ^ 3^ displaced in the direction of 

tion 14 side of the h(^d 22 is caused by the loss of air ^^^^^^ ^2 (which is clockwise in the 

from the air film by bleeding through the window 20 embodunents illustrated in FIGS. 7-10 an angle "P" of 
prowdedm the upper rotatable drum 14 for the h^^ 25 ^ ^^^^^^^ igg. , j^e centerline or central axis of 
As the air film between the tape 12 and the cylmdncal 3 ^ 18 of the lower drum 

drum tape gmde structure 15 dissipates towards the end ^^^^.^^ radially displaced a distance "X" an angle 
of the head's scan of the tape 12, as shown m FIG. 9, - _ u /a ^ S -ja;^ ^;^^^*;«r, 

^ T. - i_ . 1 J- - X of 7 from the head scan entry point 26 in the direction 

this notch m the tape also dissipates. - ' ^ . r^i, u ^ 11 / «ic^ 

A *!. v ^ ^ +v,^ o^„« «f +1,^ in of the rotation of the head 22 (which also IS clockwise m 

As the head 22 proceeds through the scan of the tape 30 . ... ^ mi . * j - i^r^cy n 
12, the thick air fdm between upper rotatable dnin the embodmients illustrated in FIGS. 7-10). 
section 14 and tape 12 diminishes si^ificantly along the "ff drum segment 18 of the stationary drum 

scanastheresultofleakageofairfromtheairfain,such f^^^!^,^^ closest to the juxtaposed rotary magnetic 
that at the end of the scan of the tape 12 by the head 22, ^ead 22 extends along 1^ axis for a length which is 
as shown in FIG. 9, Upe 12 is displaced from the surface 35 smaller than the length of the other non^oaxial lower 
25a of the upper rotatable drum 14 a much lesser dis- ^^^*^^t 19 of the stationary drum tape guide 

tance than at the beginning of the head's scan of the ^^tion 16, and forms a small ndge member about the 
tape. Also, the axial location of the tape 12 relative to stationary drum tape guide section. The two drum seg- 
the cylindrical surfaces 25a, 2Sb and 25c defmed by the "^^nts 18 and 19 can be integral members fonmng a 
two cylindrical drum Upe guide sections 14 and 16 40 smgle piece stationary drum tape guide section 16. Al- 
shifts due to the helical path foUowed by the tape about tematively, the two drum segments 18 and 19 can be 
the cylindrical drum Upe guide structure 15 to reside separate pieces secured agamst movement relative to 
mostly over the lower sUtionary drum section 16 and each other by a suitable fastening device. In any event, 
only sUghtly over the upper roUtable drum section 14. the drum segment 18 is displaced radially relative to the 
Thus, at the end of the scan of the tape 12 by the head 45 ^rum segment 19 to act locally near the tip 23 of the 
22, head tip 23 Ufts Upe 12 a greater distance on the rotary head 22 as the head scans the tape 12 where the 
upper drum section 14 side of head 22 than at the sUrt air film thickness decreases to aid in supporting the Upe 
of scan (i.e., R^i > Rsi). At the mid-point 21 of the scan at a greater elevation above the cylindncal surface 25a, 
of the Upe by the head 22, the head tip 23 lifts Upe 12 25^». 25c defmed by the cylindrical drum tape guide 
about the same distance on both sides of the head 22. 50 structure 15 than the air film would do alone. In accor- 
With, however, upper segment 18 of the sUtionary dance with the present invention, the amount and direc- 
lower drum section 16 radially displaced or offset from tion of the radial displacement or offset of the axes of 
the centerline (axis "A") of the coaxial upper drum the drum segments 18 and 19 and the relative axial 
section 14 and lower drum segment 19 of the drum lengths of the drum segments are selected to maintain, 
section 16 in the region where the head 22 ends its scan 55 at least locally near the tip 23 of the rotary head 22, an 
of the Upe 12, Upe 12 is maintained radially farther out average depth of head penetration of the Upe 12 gener- 
from the axis "A*'. As a result, Upe 12 is held radially ally uniform at least at the locations where the head 22 
outward by upper drum segment 18 so that the lift on enters and exits the scan of the Upe and at the midpoint 
the lower drum-section 16 is not as great as at the begin- 21 of the head's scan of the Upe 12. Moreover, these 
ning of the head's scan of the Upc 12, (i.e., R£2<R^). 60 parameters are selected to maintain the desired down- 
In this manner, the radial penetration of head tip 23 ward force on the Upe 12 as it is transported about the 
"R£(flve)" into Upe 12 at the end of the Upe scan will be _ rotary head and cylindrical drum Upe guide 10 to bias 
substantially equal to the ''Ks{avey* radial penetration of the Upe against the tape edge guide band 17 provided 
head tip 23 at the start of the Upc scan [i.e., KE(are) on the sUtionary cyUndrical drum tape guide section 16. 
s-R^ave)]- Furthermore, the offset drum segment 18 has 65 For clarity of illustration in the drawings, the differ- 
the beneficial effect of maintaining the lateral curvature ences in diameters between upper roUtable drum 14 and 
of tent in the Upe 12 at the head tip 23 approximately the lower drum segment 19 of the lower sUtionary 
the same at the start of the head's scan of the Upe 12 as drum section 16 and the offset or displacement of the 
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axis "B" for ridge member 18 of the drum section 16 are the cylindrical surface defined by the drum tape guide 
greatly exaggerated. In actual practice of one preferred structure 15" has decreased and thereby provides a 
embodiment constructed in accordance with the pres- more uniform average effective tip penetration 
ent invention, the offset or displacement dimension "X" throughout the scan of the tape by the head. As de- 
was on the order of about 0.017 millimeters (mm) and 5 scribed hereinbefore, this eliminates the undesirable 
the lower drum ridge member 18 had a diameter on the tapered decrease of the output signal as the head scans 
order of about 0.024 mm greater than the diameter of the tape 12" from the beginning to the end of the tape 
the lower segment 19 of the lower stationary drum scan. To obtain accuracy and stability of the guidance 
section 16. The angle "y" is on the order of between of the tape 12" about the cylindrical drum tape guide 
140* to 170" (in one embodiment, about 159* ) such that 10 assembly, the drum segment 19" of the lower drum 
the radial offset of the ridge member 18 is generally in section 16" is slightly smaller in diameter than either the 
front of the head exit point 28 at the end of head^s scan rotatable upper drum section 14"" or the radially offset 
of the tape 12. The particular length of the ridge mem- ridge member 18", Furthermore, the drum segment 19" 
ber 18 is selected relative to the axial length of the lower also extends along its axis for a length that is much 
drum segment 19 so that the net forces that act on the 15 longer than the corresponding length of the ridge mem- 
tape 12 as it is transported about the rotary head and ber 18" so that the area of tape 12" in contact with the 
cylindrical drum tape guide assembly 10 bias the tape drum segment 19", where the radial distance to the 
stably at the tape edge band guide 17. The length of facing surface of the tape 12" is smaller than at the 
mterest in respect of the lower drum segment 19 is that upper rotatable drum section 14", is much larger than 
from the bottom of the ridge member 18 to the top of 20 the area of tape 12" in contact with ridge member 18", 
the edge band guide 17 at the location of the head scan where the radial distance to the facing surface of the 
exit point 28. This axial length is determined by the tape 12" is larger than at either the upper rotatable drum 
width of the tape for which 5ie rotary head and cylin- section 14" or at the drum segment 19". As a result of 
drical drum tape guide 10 is constructed, and will be these relationships, the net forces acting on the tape 12" 
slightly smaller than the width of the tape 12. In respect 25 as it is transported about the rotary head and cylindrical 
of the radially offset ridge member 18 in the direction of drum tape guide assembly 10" bias the tape stably about 
its axis, B, preferably it is on the order of 1% to 15% of the guide assembly. 

the width of tape 12. In one preferred embodiment Simply offsetting the axis of the stationary lower 
constructed for a tape 12 having a width of 19 mm, the drum section 16" from the axis of the rotatable upper 
upper radially offset drum segment 18 had an axial 30 drum section 14", without providing the stationary 
length on the order of about 1.3 mm, and the lower lower drum section 16" with the ridge member 18" 
drum segment 19 had an axial length from the bottom of radially offset in the direction generally towards the 
the ridge member 18 to the top edge of the guide 17 at head exit point at the head exit tangent line 30", will 
the head scan exit point 28 on the order of about 14.7 result in a substantial length of the scan of the tape 12" 
xam. 35 by the rotary head where the effective radius (size plus 

In the alternative embodiment of the apparatus of the air film) of the lower drum section 16" is larger than the 
present invention illustrated in FIG. 10, the upper rotat- effective radius of the upper rotatable drum section 14". 
able drum section 14" and the lower drum segment 19" As described previously, this condition can produce 
of the lower stationary drum section 16" are not coaxial, forces that act on the tape 12" as it is transported about 
but are instead axially displaced. Point "A" represents 40 the rotary head and cylindrical drum tape guide assem- 
the centerline or central axis about which the upper bly 10" that render the guidance of the tape about the 
drum 14" rotates, with lower ridge member 18" dis- drum assembly undesirably unstable and inaccurate, 
placed generally in the same manner as in the embodi- This is particularly the case in rotary head helical scan 
ment of FIG. 7, liamely a distance "X" along a radial tape record and/or reproduce apparatus constructed 
line at an angle "y" ^ a clockwise direction from head 45 according to either the well known D-1 or p-2 formats 
scan entry point at the tape entry tangent line 30", The having narrow tracks of recorded information recorded 
centeriine or central axis **C of the lower drum seg- and reproduced at high relative head-to-tape speeds, 
ment 19" of the lower stationary drum section 16" is. Thus, while the provision of the radially offset ridge 
however, displaced a distance **Y" along a radial line at member 18" on the stationary lower drum section 16" 
an angle "(f)" from the head entry tangent line 30" in the 50 provides the advantages of a more uniform and symmet- 
direction of the rotation of the head 22, or clockwise. ric head tip penetration in cylindrical drum tape guide 
For an embodiment of a helical scan tape record and/or assemblies having either coaxial or non-coaxial upper 
reproduce apparatus constructed according to either of and lower drums sections 14" and 16", embodiments of 
the well known D-1 or D-2 formats, the angle "<f>" is such assemblies having non-coaxial or offset upper and 
normally approximately 230* with the distance **Y" on 55 lower drum sections 14" and 16" with the offset ridge 
the same order as the distance **X". For helical scan member 18" on the stationary lower drum section 16" 
tape record and/or reproduce apparatus constructed have the additional advantages of assuring a more stable 
according to other formats or having cylindrical drum and accurate guidance of the tape about the guide as- 
tape guide assemblies with different rotary head and sembly. 

drum tape guide arrangements, however, a different 60 It will be appreciated from the foregoing description 
direction and amount of displacement of the lower of various embodiments that the apparatus of the pres- 
drum segment 19" may be needed to achieve the desired ent invention enables the establishment of a more uni- 
accuracy and stability of tape guidance about the rotary form and symmetric head tip penetration relative to the 
head and cylindrical drum tape guide assembly 10". surface of a tape transported about a helical scan rotary 
As has been described, ridge member 18" acts locally 65 magnetic head and cylindrical drum tape guide assem- 
near the head tip in the vicinity ofthe end of scan of the biy. Moreover, such head tip penetration can be 
tape 12" to help support the tape 12" where the thick- achieved without risking the loss of stability and accu- 
ness of the air fdm established between the tape 12" and racy of tape guidance about the guide assembly. While 
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preferred embodiinents of the apparatus of the present 
invention have been described in detail in relation to 
guide assemblies having particular configurations, it 
will be readily apparent to those having familiarity with 
the pertinent technology that the apparatus of the pres- 5 
cnt invention can be embodied in other forms without 
departing from the spirit or essential characteristics of 
the present invention. 

For example, the rotary head and cylindrical drum 
tape guide assembly can be constructed with a pair of 10 
axially displaced stationary drum guide sections with 
the rotary head mounted to a separate rotatable struc- 
ture located between the pair of stationary drum sec- 
tions. In such embodiments, the radially offset drum 
segment is preferably located at the end of the station- 
ary drum guide section that is closest to the rotary head. 
However, in embodiments having stationary drum 
guide sections of different diameters, the radially offset 
drum segment is preferably located at the end of the 
stationary drum guide section of smallest diameter, even 
if the rotary head is located closer to the other guide 
section. Fmhermore, in rotary head and cylindrical 
drum tape guide assembly embodiments having station- 
ary and rotatable drum guide sections, the stationary 
drum guide section can be located above as well as 
below the rotatable drum guide section as in the em- 
bodiments illustrated in the drawings. Regardless of the 
particular embodiment of the apparatus of the present 
invention, it makes no difference which direction the 
head or heads rotate, which direction the tape is trans- 
ported about the cylindrical drum tape guide assembly, 
whether the tape follows a half-wrap, full-wrap or other 
degree of wrap, or whether the tape enters the path 
about the drum guide assembly above or below where it 35 
exits the path. However, the selections from these alter- 
natives are made to provide a stable transport of the 
tape and an optimum signal transfer between the tape 
and the record and/or reproduce apparatus. 

In any embodiment of the apparatus of the present ^ 
invention, the dimensions of the radially displaced or 
offset drum segment or segments relative to those of the 
other parts of the cylindrical drum tape guide, the direc- 
tion of the offset and the amount of the offset are prefer- 
ably selected to obtain, locally near the tip of the rotary 43 face defmed by the cylindrical drum structure to dis- 
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scan of the tape and at the location midway therebe- 
tween. 

The presently disclosed embodiments are therefore 
considered in all respects to be illustrative and not re- 
strictive. The scope of the invention is indicated by the 
following claims rather than the foregoing description, 
and all changes that come within the meaining and range 
of equivalents thereof are intended to be embraced 
therein. 

What is claimed is: 

1. A rotary head and cylindrical drum tape guide 
assembly for a rotary head magentic tape record and 
/or reproduce apparatus defining a helical path for a 
magnetic tape, comprising: 

a cylindrical drum structure defming a surface for 
guiding the magnetic tape along the helical path 
from a location where magnetic head begins the 
scan of said magnetic tape to a location where said 
magnetic head ends the scan of said magnetic tape, 
said cylindrical drum structure including a first 
stationary cylindrical drum defming a cylindrical 
surface about a central axis; 

at least one magnetic head mounted for rotation prox- 
imate to an end' of said first stationary cylindrical 
drum, said magnetic head having a tip projecting 
radially outward from the surface defmed by said 
cylindrical drum structure for transferring signals 
with said magnetic tape guided along said helical 
path; and 

at least a second stationary cylindrical drum mounted 
between said end of said first stationary cylindrical 
drum and said magnetic head and defining a cylin- 
drical surface about a central axis, said second 
stationary cylindrical drum mounted with its cen- 
tral axis displaced radially from the central axis of 
said first cylindrical drum in a direction towards 
the location where said magnetic head ends the 
scan of the tape to displace its cylindrical surface 
radially outward from the cylindrical surface of 
said first stationary cylindrical drum near the loca- 
tion where said magnetic head ends the scan of the 
tape. 

2. The assembly of claim 1 wherein the tip of the 
magnetic head projects radially outward from the sur- 



head, the most generally uniform average depth of head 
penetration of the tape at least at three locations of the 
scan of the tape by the rotary head. These three loca- 
tions are where the rotary head enters the scan of the 
tape, where the rotary head exits the scan of the tape 
and at the location of the head's scan of the tape mid- 
way between where the head enters and exits the scan 
of the tape. These parameters can vary widely for dif- 
ferent rotary head and cylindrical drum tape guide 



place the magnetic tape away from said surface about 
said tip as said magnetic head scans said magnetic tape, 
and the central axis of the second stationary cylindrical 
drum is displaced radially from the central axis of the 
50 first stationary cylindrical drum in a direction and by an 
amount selected to displaced said magnetic tape away 
from said surface about said tip whereby said tip pene- 
trates said magnetic tape substantially to the. same aver- 
age depth at least at the locations where said magnetic 



assembly embodiments, but are readily determinable 55 head beings and ends the scan of said magnetic tape and 

empirically for any assembly embodiment. If desired, midway between where said magnetic head begins and 

more than one offset drum segment can be used to ends said scan. 

achieve the desired generally uniform average depth of 3. The assembly of claim 2 wherein each of the first 

head penetration of the tape, with the dimensions, the and the second stationary cylindrical drums defines a 

amount of offset and/or the direction of offset selected 60 length in the direction of its central axis, and the lengths 

as needed. When more than one offset drum segment is of said first and second stationary cylindrical drums are 

employed, the axial length and the direction and selected to provide stable guidance of the magnetic tape 

amount of radial displacement of each offset segment along the helical path. 

arc selected to provide stable and accurate guidance of 4. The assembly of claim 3 wherein the cylindrical 

the tape about the rotary head and cylindrical drum 65 drum structure includes a cylindrical drum section 

tape guide assembly with the average depth of head mounted about a central axis proximate the second 

penetration of the tape being generally uniform at the stationary cylindrical drum distal the first startionary 

locations where the rotary head enters and exists the cylindrical drum, and said first stationary cylindrical 
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drum b mounted with its central axis displaced radially 
from the central axis of said cylindrical drum section in 
a direction and by an amount selected to provide stable 
guidance of the magnetic tape along the helical path. 

5. The assembly of claim 4 wherein the cylindrical 
drum section is mounted for rotation about its central 
axis, and the magnetic head is supported by said cylin- 
drical drum section for rotation therewith. 

6. The assembly of claim 1 wherein each of the first 
and the second stationary cylindrical drums defines a 
length in the direction of its central axis, and the lengths 
of said first and second stationary cylindrical drum 
segments are selected to provide stable guidance of the 
magnetic tape along the helical path. 

7. The assembly of claim 6 wherein the cylindrical 
drum structure includes a cylindrical drum section 
mounted about a central axis proximate the second 
stationary cylindrical drum distal the first stationary 
cylindrical drum, and said axis stationary cylindrical 
drum is mounted with its central axis displaced radially 
from the central axis of said cylindrical drum section in 
a direction and by an amount selected to provide stable 
guidance of the magnetic tape along the helical path. 

8. The assembly of claim 7 wherein the cylindrical 
drum section is mounted for rotation about its central 
axis, and the magnetic head is supported by said cylin- 
drical drum section for rotation therewith, 

9. A rotary head and cylindrical drum tape guide 
assembly for a rotary head magnetic tape record and/ or 
reproduce apparatus defining a helical path for a mag- 
netic tape, comprising: 

a cylindrical drum structure defining a surface for 
guiding the magnetic tape along the helical path 
from a location where a magnetic head beings the 35 
scan of said magnetic tape to a location where said 
magnetic head ends the scan of said magnetic tape, 
said cylindrical drum structure including first sta- 
tionary cylindrical drum defining a cylindrical 
surface about a central axis; 

at least one magnetic head mounted for rotation prox- 
imate to an end of said first stationary cylindrical 
drum, said magnetic head having a tip projecting 
radially outward from the surface defined by said 



10. A rotary head and cylindrical drum tape guide 
assembly for a rotary head magnetic tape record and/or 
reproduce apparatus defining a helical path for a mag- 
netic tape, comprising: 
a stationary cylindrical drum defining a cylindrical 

surface about a central axis; 
a rotatable cylindrical drum mounted juxtaposed the 
stationary cylindrical drum and defming an axis of 
rotation extending in the direction of the central 
axis of said stationary cylindrical drum; 
at least one magnetic head mounted at the periphery 
of said rotatable cylindrical drum juxtaposed the 
stationary cylindrical drum, said magnetic head 
having a tip projecting from the periphery of said 
rotatable cylindrical drum for transferring signals 
with magnetic tape guided about said stationary 
and rotatable cylindrical drums; 
a tape guide member defming a helical path for mag- 
netic tape about said stationary and rotatable cylin- 
drical drums from a location where said magnetic 
head begins the scan of said magnetic tape to a 
location where said magnetic head ends its scan of 
said magnetic tape; and 
at least one stationary cylindrical ridge member 
moxmted at one end of said stationary cylindrical 
drum juxtaposed to said magnetic head and having 
a surface in the form of a cylinder extending about 
an axis, each said stationary cylindrical ridge mem- 
ber mounted with its axis displaced radially from 
the central axis of said stationary cylindrical drum 
in a direction towards the location where said mag- 
netic head ends its scan of the tape to displace its 
cylindrical s\irface radially outward fi-omthe cylin- 
drical surface of said stationary cylindrical drum 
near the location where said magnetic head ends its 
scan of the tape. 
H. The assembly of claim 10 wherem said rotatable 
cylindrical drum is mounted coaxial with said stationary 
cylindrical drum to rotate about the central axis of said 
40 stationary cylindrical drum. 

12. The assembly of claim 10 wherein said stationary 
cylindrical drum is mounted with its central axis dis- 
placed radially from the axis of rotation of the rotatable 
cylindrical drum in a direction and by an amount se- 
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cylindrical drum structure for transferring signals 45 lected to provide stable guidance of the magnetic tape 



with said magnetic tape guided along said helical 
path; and 

at least one second stationary cylindrical drum 
mounted about a central axis between said end of 
said first stationary cylindrical drum and said mag- 
netic head, each said second stationary cylindrical 
drum mounted with its central axis displaced radi- 
ally from the central axis of said first stationary 
cylindrical drum to define a cylindrical surface that 



along the hehcal path. 

13. The assembly of claim 12 wherein the displace- 
ment of the central axis of the stationary cylindrical 
drum is in a direction away from the direction of the 

50 radial displacement of the axis of the cylindrical ridge 
member. 

14. The assembly of claim 13 wherein the helical path 
along which the magnetic tape, is guided extends near 
180' about the stationary and rotatable cylindrical 



has a length in the direction of its central axis and 55 drums, and the axis of the cylindrical ridge member is 



that is displaced radially outward from the surface 
of said first stationary cylindrical drum, the length 
of each second stationary cylindrical drum and the 
direction and amount of radial displacement of the 
central axis of each second stationary cylindrical 60 
drum are selected to provide stable guidance of 
said magnetic tape along the helical path and to 
produce a depth of penetration of said magnetic 
tape by said tip that is substantially the same at least 
at the locations where said magnetic head begins 65 
and ends the scan of said magnetic tape and mid- 
way between where said magnetic head begins and 
ends said scan. 



displaced along a radius angularly displaced in the di- 
rection of rotation of the magnetic head between 140* 
and 170' from the location where the magnetic head 
begins its scan of said magnetic tape. 

15. The assembly of claim 14 wherein the axis of the 
cylindrical ridge member is displaced along a radius 
angularly displaced in the direction of rotation of the 
magnetic head about 159* from the location where the 
magnetic head begins its scan of the magnetic tape. 

16. The assembly of claim 15 wherein the axis of the 
cylindrical ridge member is displaced radially from the 
central axis of the stationary cylindrical drum about 
0.017 mm and the diameter of said cylindrical ridge 
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member is about 0.024 mm greater than the diameter of 
the stationary cylindrical dnim. 

17. The assembly of claim 13 wherein the cylindrical 
ridge member has a length in the direction of the central 
axis of the stationary cylindrical drum of between 1% 5 
and 15% of the width of the magnetic tape transported 
along the helical path. 

18. The scanner of claim 17 wherein the length of the 
cylindrical ridge member is about 1,3 mm. 

19. The assembly of claim 10 wherein the tape guide 10 
member dcfmes a a helical path for magnetic tape about 
the stationary and rotatable cylindrical drums of near 
180* , and the axis of the cylindrical ridge member is 
displaced along a radius angularly displaced in the di- 
rection of rotation of the magnetic head between 140* 
and 170* from the location where the magentic head 
begins its scan of said magnetic tape. 

20. The assembly of claim 19 wherein the axis of the 
cylindrical ridge member is displaced along a radius 
angular displaced in the direction of rotation of the 
magentic head about 159* from the location at which 
the magnetic head begins its scan of the magnetic tape. 

21. The assembly of claim 20 wherein the axis of the 
cylindrical ridge member is displaced radially from the 
central axis of the stationary cylindrical drum about 
0.017 mm and the diameter of said cylindrical ridge 
member is about 0,024 mm greater than the diameter of 
the stationary cylindrical drum. 

22. The assembly of claim 21 wherein the cylindrical 
ridge member has a length in the direction of the central 
axis of the stationary cylindrical drum of between 1% 
and 15% of the width of the magnetic tape transported 
along the helical path. 

23. The assembly of claim 22 wherein the length of 35 
the cylindrical ridge member is about 1.3 mm. 

24. The assembly of claim 10 having one stationary 
cylindrical ridge member and wherein said one station- 
ary cylindrical ridge member is mounted with its axis 
displaced radially from the central axis of said station- ^ 
ary cylindrical drum along a radius that extends in a 
direction towards the helical path and that is located 
between the locations where said magnetic head begins 
and ends its scan of said magnetic tape. 

25. A rotary head and cylindrical drum tape guide 45 
assembly for a rotary head magnetic tape record and/or 
reproduce apparatus defining a helical path for a mag- 
netic tape, comprising: 

a stationary cylindrical drum defining a cylindrical 
surface about a central axis; 50 

a rotatable cylindrical drum mounted above and jux- 
taposed the stationary cylindrical drum, said rotat- 
able cylindrical drum defining an axis of rotation 
extending in the direction of the central axis of said 
stationary cylindrical drum; 55 

a plurality of magnetic heads mounted at the periph- 
ery of said rotatable cylindrical drum juxtaposed 
said stationary cylindrical drum, each of said mag- 
netic heads having a tip projecting from the periph- 
ery of said rotatable cylindrical dnmi for transfer- 60 
ring signals with magnetic tape guided about said 
stationary and rotatable cylindrical drum; 

a plurality of tape gmde members defining a hehcal 
path for magnetic tape about said stationary and 
rotatable cylindrical drums of near 180' from a 65 
location where said magnetic heads begin the scan 



of said magnetic tape to a location where said mag- 
netic heads end the scan of said magnetic tape; and 
at least one stationary cylindrical ridge member 
mounted at one end of said stationary cylindrical 
drum juxtaposed to said magnetic heads and having 
a surface in the form of a cylinder extending about 
an axis, each said cylindrical ridge member having 
a length in the direction of the central axis of be- 
tween 1% and 115% of the width of said magnetic 
tape transported along said helical path and 
mounted with its axis displaced from said central 
axis of said stationary cylindrical drum in a direc- 
tion along a radius angularly displaced in the direc- 
tion of rotation of said magnetic heads between 
140' and 170' from the location where said mag- 
netic heads begin the scan of the tape to displace its 
cylindrical surface radially outward from said cy- 
lindrical surface of said stationary cylindrical drum 
near the location where said magnetic heads end 
the scan of said magnetic tape. 

26. The assembly of claim 25 wherein the rotatable 
cylindrical drima is mounted coaxial with the stationary 
cylindrical drum to rotate about the central axis of said 
stationary cylindrical drum. 

27. The assembly of claim 25 wherein the stationary 
cylindrical drum is mounted with its central axis dis- 
placed radially from the axis of rotation of the rotatable 
cylindrical drum in a direction and by an amount to 
provide stable guidance of the magnetic tape along the 
helical path. 

28. A rotary head and cylindrical drum tape guide 
assembly for a rotary head magnetic tape record and/or 
reproduce apparatus defining a helical path for a mag- 
netic tape, comprising: 

a cylindrical drum structure defining a surface for 
guiding the magnetic tape along the helical path 
from a location where a magnetic head begins the 
scan of said magnetic tape to a location where said 
magnetic head ends the scan of said magnetic tape, 
said cylindrical drum structure including a station- 
ary cylindrical drum defming a cylindrical surface 
about a central axis; 

at least one magnetic head motmted for rotation prox- 
imate to an end of said stationary cylindrical drum, 
said magnetic head having a tip projecting radially 
outward from the surface defined by said cylindri- 
cal drum structure for transferring signals with said 
magnetic tape guided along said helical path; and 

a stationary cylindrically shaped member mounted at 
one end of said stationary cylindrical drum juxta- 
posed to said magnetic head and defining a cylin- 
drically shaped surface extending between said 
locations where said magnetic head begins and 
ends its scan of said magnetic tape, said stationary 
cyhndrically shaped member mounted with its 
cylindrically shaped surface having its axis dis- 
placed radially from the central axis of said station- 
ary cylindrical drum along a radius that extends in 
a direction towards the helical path and that is 
located between said locations where said mag- 
netic head begins and ends its scan of said magnetic 
tape near the location where said magnetic head 
ends its scan of the tape to displace its cyhndrically 
shaped surface radially outward from" the cylindri- 
cal surface of said stationary cylindrical drum. 
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